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(54) Apparatus for the preparation of a femur bone for the implantation of a prothesis 



(57) An Apparatus for the preparation of a femur 
bone for the cement-free implantation of a prosthesis 
having a so-called press-fit-effect, the prosthesis having 
a distal part corresponding to a diaphysial region of the 
femur (1), a proximal part corresponding to a metaphy- 
sial region of the femur and an intermediate region in 
which the press-fit-effect is preferably provided and 
which corresponds to a metaphysial-diaphysial region, 
with the height of the prosthesis being variable depend- 
ing on the morpho-type and degree of bone damage is 
described which is characterized in that the apparatus 
consists of a modulatable rasp (10) including a plurality 
of parts, at least one of which has a conical distal part 
(10A) of a single size and of a single shape, there being 
at least first and second proximal parts (10B) of substan- 
tially different basic shapes, each of said first and sec- 
ond proximal parts being provided in a plurality of in- 
creasing heights (H), there being releasabie connection 
means (11) at said distal part for connecting a proximal 
part (10B) selected in dependence on the morpho-type 
and on the degree of recessing of the distal part (10A) 
to said at least one distal part (10A), and also a neutral 
intermediate element (12) forming a proximal gauge, 
said neutral intermediate element being mountable on 
said distal part (10A) of the rasp (10) for driving it and 
for measuring its degree of recessing on a graduated 
scale (13), which establishes both the correct length of 
the prosthesis to be inserted and the size of the required 
proximal part (10B) of the rasp (10) necessary for the 
preparation of the femur bon (1) to receiv the said 
prosthesis . 
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D script! n 

[0001] Th invention relates to th preparation of a 
femur bone for th purpose of th cement-fre implan- 
tation of a prosth sis with so-called press-fit- ff ct. 
[0002] In the area of hip joint prosthesis two large 
groups of cement-free femur shafts are known, which 
are intended to be implanted into a femur bone with the 
aid of a reamer or a rasp. 

[0003] There are, on the one hand, so-called first im- 
plantation femur prostheses which are used on the pa- 
tient for the first time and, on the other hand, other so- 
called revision prostheses which, as the name already 
says, are able to replace an implant which has failed. 
[0004] In both cases the main aim is to ensure a com- 
plete primary stability of the femur shaft or implant. 
[0005] In order to achieve this object, i.e. a firm me- 
chanical connection between the prosthesis and the 
surrounding bone, several methods exist of which two 
are frequently used and indeed the use of a locking shaft 
and the already mentioned so-called press-fit concept. 
[0006] In order for the press-fit concept to be effective 
two important conditions must be satisfied simultane- 
ously and indeed the generation of a contact surface be- 
tween the bone and the implant and a problem-free 
wedging of the prosthesis in this contact region. 
[0007] In order to achieve both these goals, a careful 
preparation of the medullary space of the femur or femur 
bone must be effected, which is always difficult, in par- 
ticular when a prosthesis is involved. This is a conse- 
quence of the anatomical fluctuations and/or of the loss 
of bone substance which can occur. 
[0008] The object underlying the present invention 
thus lies in determining in advance and with precision 
the region of the femur in which one can carry out the 
press-fit, bearing in mind that in all cases the equality in 
length of the two lower limbs of the patient must be main- 
tained and, so far as possible, restricting the region of 
contact between the bone and the implant to the proxi- 
mal part of the femur, in order not to overstiff en the entire 
femur. 

[0009] Another difficulty results when the so-calied 
press-fit region is disposed at different levels in the fe- 
mur bone. 

[0010] it is namely relatively rare for this press-fit re- 
gion to lie in the upper metaphysial region, i.e. above 
the small trochanter, since at this level numerous ana- 
tomic fluctuations arise when a first implantation is in- 
volved and bone substance losses arise when con- 
cerned with an exchange of the prosthesis. 
[0011] The region of the femur which can be used 
most reliably and best of all mainly lies in the middle part 
of the femur, i.e. in the metaphysial-diaphysial region, i. 
e. at the level of and below the small trochanter, in the 
zone which is disposed above the diaphysial region, 
where too much pr ssing fixation should be avoided. 
[0012] This ideal region for the carrying out of the 
press-fit can thus vary with respect to the height of the 



prosthesis depending on the morpho-type and the de- 
gree of bon damage of the patient involved. 
[0013] In order to satisfy this above object and take 
account of the physical difference from patient to pa- 
5 tient, ther is provided an apparatus for the preparation 
of a femur bone for the cement-free implantation of a 
prosthesis having a so-called press-fit-effect, the pros- 
thesis having a distal part corresponding to a diaphysial 
region of the femur, a proximal part corresponding to a 
metaphysial region of the femur and an intermediate re- 
gion in which the press-fit-effect is preferably provided 
and which corresponds to a metaphysial-diaphysial re- 
gion, with the height of the prosthesis being variable de- 
pending on the morpho-type and degree of bone dam- 
age, characterized in that the apparatus consists of a 
modulatable rasp including a plurality of parts, at least 
one of which has a conical distal part of a single size 
and of a single shape, there being at least first and sec- 
ond proximal parts of substantially different basic 
shapes, each of said first and second proximal parts be- 
ing provided in a plurality of increasing heights, there 
being releasable connection means at said distal part 
for connecting a proximal part selected in dependence 
on the morpho-type and on the degree of recessing of 
the distal part to said at least one distal part, and also a 
neutral intermediate element forming a proximal gauge, 
said neutral intermediate element being mountable on 
said distal part of the rasp for driving it and for measuring 
its degree of recessing on a graduated scale, which es- 
tablishes both the correct length of the prosthesis to be 
inserted and the size of the required proximal part of the 
rasp necessary for the preparation of the femur bone to 
receive the said prosthesis . 

[0014] The apparatus of the invention thus provides 
a modular system for the preparation of the femur which 
permits a graduated preparation of the femur. This 
means that, in a first step, the press-fit range, termed 
the primary stability range, has to be found and prepared 
and that, in a second step, the femur has to be prepared 
in its proximal region in order to select the femur shaft 
which is best suited to re-establish the correct length for 
its lower prosthetic part. 

[0015] An apparatus of this kind in accordance with 
the invention has decisive advantages and indeed: 

on the one hand, a good preparation of the selected 
region is ensured in which the primary stability is to 
take place in the metaphysial-diaphysial region, 
and indeed with the distal part of the rasp. The in- 
termediate element or gauge has in fact no prepar- 
atory action on the femur, it only serves to measure 
the desirable size of the proximal rasp, 
on the other hand, a blockage at three points (in the 
proximal metaphysial region) is avoided. Such a 
blockage would give rise to the danger that second- 
ary sinkage could arts with an inadequate stability 
against rotation. This is always possible with a con- 
ventional rasp mad in on piec and should defi- 
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nitely be avoided, since this is no longer a press-fit 
effect but rather a simple insecur blockag . 

[0016] The present invention also relates to the fea- 
tures which result from the following description and 5 
which are to be considered individually or in al) their pos- 
sible technical combinations. 

[0017] In the description a non-limiting example will 
be described, with reference to the accompanying draw- 
ing showing how the invention can be executed. In this 
drawing is now shown: 

Fig. 1 and 2 sections through femur bones of differ- 
ent morpho-types with press-fit regions 
which likewise have different heights, 

Fig. 3 a section through a femur bone in ac- 

cordance with one of the Figs. 1 and 2 
in which a first form of the preparation 
apparatus is being used in accordance 
with a first phase, 

Fig. 4 a section through a femur bone in ac- 

cordance with one of the Figs. 1 and 2 
in which a second form of a composite 
preparatory apparatus is being used in 
accordance with a second phase which 
follows the first phase of Fig. 3. 

[0018] As shown by Figs. 1 and 2 a femur bone 1 or 
1 A has a distal part 2, 2A corresponding to a diaphysial 
region of the femur 1, 1A, a proximal part 3, 3A corre- 
sponding to a metaphysial region of the femur 1 , 1 A and 
an intermediate region 4, 4A in which the press-fit effect 
is preferably obtained and which corresponds to a met- 35 
aphysial-diaphysial region, the depth of which (i.e. the 
distance measured from the apex of the large trochanter 
to the upper end of the intermediate region) differs de- 
pending on the morpho : type and the degree of bone 
damage. <o 
[0019] As can be seen in the Figures 1 and 2 the dif- 
ference in depth of the metaphysial-diaphysial regions 
in which the press-fit effect is obtained vary by a value 
"V". 

[0020] Precisely this difference in values must be con- 
trolled, depending on the aim that is to be achieved, in 
order to obtain not only the press-fit effect, and thus a 
good primary stability, but rather also a correct prepara- 
tion of the metaphysial proximal region of the femur. The 
control and the correct preparation must be effected in so 
dependence on the position and shape of the femur 
proximally of the named press-fit region, to ensure the 
correct mounting of a prosthesis corresponding to the 
shape of the femur (morpho-type) and so that the height 
of the prosthesis permits the maintenance of a correct 55 
length of the lower prosthetic part, the primary stability 
of which, when inserted in the bone, should be obtained 
in th metaphysial-diaphysial region and not in the prox- 



imal metaphysial region. 

[0021] The means for specifically carrying out th in- 
vention consist on th one hand of a modulatable rasp 
10 consisting of several parts or modules. One of thes 
parts is a starkly conical distal part 10A of a single siz 
and of a single shape. However, more than one size and 
shape could be used if desired. Furthermore, there are 
provided a plurality of proximal parts 10B. These proxi- 
mal parts have at least two different basic shapes and 
each basic shape comes in a plurality of increasing 
heights. The proximal part, which is specifically selected 
in dependence on the morpho-type and on the degree 
of countersinking of the distal part, can be firmly con- 
nected to the distal part 10A by releasable connection 
means 11. The compositions or modules of the modu- 
latable rasp also include a neutral intermediate element 
12, which forms a proximal gauge and which is first at- 
tached to the distal part 10A of the rasp 10, e.g. using 
the same releasable connection means 11 (Fig. 3), 
serves for the measurement of the recessed position of 
the distal part 1 0A at a graduated scale 13 provided on 
the neutral intermediate element 12. This scale 13 
shows the correct length of the femur to be remanufac- 
tured and thus the size of the proximal part 10B of the 
rasp which is to be selected and arranged at the location 
of and in place of the intermediate element and gauge 
12 for the preparation of this femur bone 1 or 1a. 
[0022] As Fig. 3 shows the intermediate element and 
gauge 12 is of cylindrical shape with a diameter which 
is somewhat smaller than the maximum diameter of the 
distal part 1 0A of the rasp. 

[0023] In accordance with the present non-limiting ex- 
ample the intermediate element and the gauge 12 has 
a scale 13 of six different heights which corresponds to 
six proximal parts 10B of the rasp 10. 
[0024] In accordance with a preferred embodiment, 
which is shown in Fig. 4, the proximal parts 10B of the 
rasp 10 are of two different shapes and each shape is 
present with heights H increasing in 10 mm steps from 
55 mm to 105 mm. In this connection the first shape "a" 
is the standard shape whereas the second possible 
shape "b", which is illustrated by a broken line towards 
medial, is for a longer distance cylindrical before it turns 
in the direction of the neck. 

[0025] In this manner the distal part 10A of the rasp 
10 has a length of 120 mm and a minimum diameter at 
the distal end of 12 mm, it could however also have a 
different length and a different diameter. 
[0026] In accordance with another feature of the in- 
vention the means 11 for the connection of the proximal 
part 10B of the rasp to its distal part 10A is the same as 
that.for the connection of the same distal part 10A of the 
rasp 10 and of the intermediate element and gauge 12, 
which can previously be mounted on the same. 
[0027] In accordance with the present embodiment 
the connection means 11 consist of a mounting part 11 A 
which forms a flattened axial recess 11 A, which is 
formed at the end of the proximal part 10B of the rasp 
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10oratth end of the intermedial element and gauge 
12. The flattened axial recess can, e.g., hav a cross- 
section r s mbling the shape of a circle flattened at one 
side(D-shap ) or the snap of a circle flattened at two 
opp sit sides. Th flatt ned axial r cess drivingly co- 
operates with a corresponding part 1 1 B which is formed 
at the end of the distal part 10A of the rasp and which 
is inserted into the flattened axial recess 11 A, or vice 
versa. The inserted part 11 B and the flattened axial re- 
cess 11 A are designed to cooperate to achieve a pre- 
determined clamping effect by which the relative clear- 
ance between the parts can be suppressed. 
[0028] In accordance with a non-illustrated variant the 
connection means consist of a threaded bore which is 
formed at the end of a proximal part 10B of the rasp or 
at the end of the intermediate element and gauge 12 
and which can drivingly cooperate with a corresponding 
threaded part, which is arranged at the end of the distal 
part 10A of the rasp, or vice versa, in order to obtain a 
clearance-free connection. 

[0029] The intermediate element 1 2 serves exclusive- 
ly to push distal part 1 0A of the modulatable rasp 10 and 
to measure the distance H from the distal part 10A to 
the apex of the great trochanter (centre of rotation CR), 
in order to permit the selection of the correct proximal 
part 10B of the rasp necessary to re-establish the cor- 
rect length of the lower prosthetic part during the mount- 
ing of the prosthesis. 

[0030] The manner of proceeding with this apparatus 
is as follows: 

sectioning of the femur neck, if one is concerned 
with a prosthesis for a first implantation, or removal 
of the loosened implant and of the entire cement, if 
one is concerned with an exchange, 
lateral opening of the targe trochanter, 

- mounting of the single distal part 10A of the rasp 10 
onto the intermediate element and gauge 12 via the 
connection means 11, 

driving this unit into the femur bone 1 or 1 A until a 
problem-free primary stability of a distal rasp on 
which the gauge is mounted is obtained, which per- 
mits the effective determination of the stability of the 
assembly, 

reading off the scale division 1 3 on the scale of the 
intermediate element and gauge 12 for determina- 
tion of the degree of the recessing or countersinking 
which corresponds to the centre of rotation CR of 
the proximal part 10B which is to be selected and 
which coincides with the apex of the large trochant- 
er GT, 

selection of the proximal part 1 0B of the rasp in de- 
pendence on the morpho-type and on the height 
which corresponds to the preceding read-off at the 
intermediate element and gauge 12, 

- firm connection of th distal part 10A with the se- 
lected proximal part 10B. If the latter is not suitable 
and can not be countersunk sufficiently far then it 



indicates to the surgeon that he must carve out the 
femur in its proximal part in order to be certain that 
the blocking r mains distal, 
boring out of the proximal metaphysial part of the 
5 femur. 

- Thereafter the rasp consisting of the distal part 1 0A 
and the appropriate proximal part 10B is removed 
and the appropriate prosthesis is fitted. 

10 [0031] It is to be emphasized that the unit comprising 
the distal part 10A and the proximal part 10B must be 
countersunk or recessed over a correct height H, i.e. the 
later centre of rotation (CR) of the proximal part of the 
rasp 10B and of the prosthesis must correspond to the 

*5 apex of the trochanter (GT) in order to be certain that a 
good contact exists in the metaphysial-diaphysial zone 
between the bone and the implanted prosthesis. 
[0032] If this is not the case, then a supplementary 
preparation (carving out) must be carried out of only the 

20 proximal metaphysial region of the femur. 

[0033] The clinical tests have shown that the appara- 
tus of the invention, which is used in accordance with 
the above-described working technique, enables a good 
press-fit action in the region provided for this, i.e. in the 

25 metaphysial-diaphysial region and simultaneously 
leads to the re-establishing of the correct length of the 
lower prosthetic part. 



30 Claims 

1. Apparatus for the preparation of a femur bone for 
the cement-free implantation of a prosthesis having 
a so-called press-fit-effect, the prosthesis having a 

35 distal part (2, 2A) corresponding to a diaphysial re- 
gion of the femur (1, 1A), a proximal part (3, 3A) 
corresponding to a metaphysial region of the femur 
and an intermediate region (4, 4A) in which the 
press-fit-effect is preferably provided and which 

40 corresponds to a metaphysial-diaphysial region, 
with the height of the prosthesis being variable de- 
pending on the morpho-type and degree of bone 
damage, characterized in that the apparatus con- 
sists of a modulatable rasp (10) including a plurality 

45 of parts, at least one of which has a conical distal 
part (10A) of a single size and of a single shape, 
there being at least first and second proximal parts 
(10B) of substantially different basic shapes, each 
of said first and second proximal parts being provid- 

so ed in a plurality of increasing heights (H), there be- 
ing releasable connection means (11) at said distal 
part for connecting a proximal part (10B) selected 
in dependence on the morpho-type and on the de- 
gree of recessing of the distal part (10A) to said at 

55 least one distal part (10A), and also a neutral inter- 
mediate element (12) forming a proximal gauge, 
said neutral intermediate element being mountable 
on said distal part (10A) of the rasp (10) for driving 
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it and for measuring its degree of recessing on a 
graduated scale (13), which stablishes both the 
correct length of the prosthesis to be inserted and 
the siz of the required proximal part (10B) of the 
rasp (1 0) necessary for the preparation of the femur 
bone (1 or 1 A) to receive the said prosthesis . 

2. Apparatus in accordance with claim 1 , character- 
ised in that said intermediate element (12) is also 
provided with complementary connections means 

(11) for connection to said connections means of 
said distal part (10A). 

3. Apparatus in accordance with claim 1 or claim 2, 
characterized in that the intermediate element 

(12) is of cylindrical shape and has a diameter 
somewhat smaller than a maximum diameter of 
said conical distal part (10A) of said rasp (10). 

4. Apparatus in accordance with any one of the pre- 
ceding claims, characterized in that the interme- 
diate element (12) has a scale of six different 
heights which correspond to six proximal parts 
(10B) of the rasp (10). 

5. Apparatus in accordance with any one of the claims 
1 to 4, characterized in that the proximal parts 
(10B) of the rasp (10) are provided in at least two 
basic different shapes ("a", n b") and each is of in- 
creasing height (H) which takes place in 10 mm 
steps from 55 mm to 105 mm. 

6. Apparatus in accordance with any one of the pre- 
ceding claims 1 to 5, characterized in that the con- 
ical distal part (10A) of the rasp (10) has a length of 
120 mm and a smallest diameter of 12 mm. 

7. Apparatus in accordance with any one of the pre- 
ceding claims, characterized in that the connec- 
tion means consists of a receiving part (11 A) which 
forms an axiaily flattened cut-out and is formed at 
the end of the proximal part (10B) of the rasp (10), 
or at the end of the intermediate element (12) and 
can cooperate in driving manner with a correspond- 
ing insertion part (11 B) which is formed at an end 
of the distal part (10A) of the rasp (10), or vice versa, 
and indeed in a predetermined clamped arrange- 
ment by which the relative clearance between the 
parts is eliminated. 

8. Apparatus in accordance with any one of the pre- 
ceding claims 1 to 6, characterized in that the con- 
nection means consist of a threaded bore which is 
formed at one end of the proximal part (10B) of the 
rasp (10), or at the end of the intermediate element 
(12), and which can cooperate in driving manner 
with a corresponding part provided with a thread 
which, is provided at an nd of the distal part (10A) 



of the rasp, or vice versa, in order to produce a 
clearance-fre connection. 
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